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(54) Method and apparatus for viewing electronic documents 

(57) A reader for displaying an electronic document 
provided in a predetermined format and allowing articles 
of the document to be read in the direction of their content 
information flow. The reader includes a selector to select 
an article of the document to be read. A dispiayer dis- 
plays a first portion of the article in a manner which pro- 
motes comfortable viewing, and a navigator permits the 
display of the next and remaining sequential portions of 
the article in content flow (or reverse content flow) order. 
Preferably, the dispiayer pans and zooms, as necessary, 
to position the article portion in an article viewing win- 
dow. A method for viewing electronic documents on a 
digital computer includes the steps of storing in the mem- 
ory of the digital conputer an electronic document, 
selecting an article to be displayed on an output device 
of the digital computer in an article view, displaying at 
least a portion of the article In the article viewing mode 
on the output device, and using an input device of the 
digital computer to cause a display of additional portions 
of the article to be displayed oh the output device in the 
article viewing mode. These additional portions of the 
article are determined, at least in part, by predefined arti- 
cle sections and section links of tiie document so that 
the thread of the article can be followed in fonA/ard and 
reverse directions. 
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Description 

Background of the Invention 
Reld of the Invention 

This invention relates generally to the creation, distribution and display of electronic documents and more particularly 
to the viewing of electronic documents. 

Pescription pf the Related Art 

In this "information era", it has become increasingly common to create, transmit, and display documents in electronic 
form. Electronic documents have a number of advantages over paper documents including their ease of transmission, 
their compact storage, and their ability to be edited and/or electronically manipulated. 

An electronic document typically has information content (such as text, graphics, and pictures) and formatting infor- 
mation which directs how the content is to be displayed. With recent advances in multimedia technology, docurtients 
can now also include sound, full motion video, and other multimedia content. 

An electronic document is provided by an author, distributor or publisher (hereafter "publisher^ who often desires 
that the document be viewed with the appearance with which it was created. This, however, creates a problem in that 
electronic documents are typically widely distributed and, therefore, can be viewed on a great variety of hardware and 
software platforms. For example, the video monitors being used to view the document can vary in size, resolution, etc. 
Furthermore, the various software platforms such as DOS. Microsoft Windows™, and Macintosh™ all have their own 
display idiosyncrasies. Also, each user or "reader" of the electronic document will have his or her own personal viewing 
preferences, which should be accommodated, if possible. 

A solution proposed for this problem is to provide the content information of an electronic document without a pre- 
determined final format The content information then can be dynamically formatted (including the creation of line breaks, 
page breaks, etc.) as it is read by the user. Exanrples of this solution include the Standard Generalized Mark-Up Lan- 
guage (SGML) and the Office Document Architecture (ODA), Ijoth of which emerged through government/military stand- 
ardization efforts. 

The aforementioned proposal has never gained wide-spread acceptance. One reason is that formatting conrplex 
documents "on the fly" can be slow and can. in practice, produce results that may be aesthetically unpleasant. Another 
is that when publishers distribute documents, they intend that the documents have a particular appearance for its readers. 
Solutions which involve dynamic document formatting suffer from the undesired result that the publisher cant control 
the final appearance of the document. This may be adequate for some content inforn^tion (such as technical proposals 
or informal memos), but for the bulk of business and artistic communication, presentation may be a critical factor. 

A partial solution to this problem is to provide a document in a predetermined famat where the appearance of the 
document as viewed by a reader is as it was intended by the publisher. One such predetermined format is the Portable 
Document Format™ (PDF™) developed by Adobe Systems, Inc. of Mountain View. California An example of software 
for creating and reading PDF documents is the Acrobat™ software, also of Adobe Systems. Inc. The Adobe Acrobat 
software is based on Adot)e's PostScript® technology which describes formatted pages of a document in a device- 
independent fashion. However. PostScript technology is not well suited to the aforementioned dynamic reformatting 
process. 

Electronic documents often include one or more articles. For example, a newsletter may include a main article and 
several secondary articles. Not infrequently, the articles are broken into various sections which may be scattered through- 
out the document For example, a main article might start on page one of a newsletter, and conclude on pages three 
and four of the newsletter. It Is therefore apparent that documents transmitted in a predetermined format (such as PDF) 
may include article sections that are physically separated within the document This can make the reading of a particular 
article difficult While prior software, such as the aforementioned Adobe Acrobat™ software, may include a rich set of 
pan and zoom options, it can still be difficult to read an article in content flow order to follow tiie Thread" of the article. 
Other software, including publishing software such as Personal Press™ of Adobe Systems. Inc. permits columns of an 
article to be "chained" together, but does not aid a reader in reading tiie article. 

Summary of the Invention 

The present invention permits an article of a electronic document to be read in content flow order. A reader can 
therefore follow the "^thread" of the article in a convenient, easily comprehended fashion. As the reader navigates through 
the article, the appropriate portions of the article are automatically panned and zoomed into a reading area of a display 
window to enhance the readability of tiiose portions of the article. 
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More particularly, an electronic document viewer of the present invention includes a digital coatputer system and 
an electronic document stored in the memory of the computer system. The document includes both article section 
information arKi section link information. A computer inplemented process determines a desired view mode from a 
group of pre-defined view modes that include a normal view and an article view. When in the normal view mode, the 

5 document viewer displays at least a portion of the document on a computer saeen that has the formatting and appear- 
ance intended by the publisher of the document When in the article view mode, at least a portion of a selected article 
is displayed on the computer screen in an enhanced article view v\^ich focilitates in the comfortable reading of the 
document Also, when in the article view, the reader can navigate through the article in fonvard and reverse content flow 
order by using the article section information and the section link information of the electronic document 

10 An electronic document system of the present invention includes a document generator and a document reader. 
The document generator creates a document including one or more articles, each of which has one or more article 
sections. The document also includes information concerning section links between consecutive sections within a par- 
ticular article. The document reader can preferably display the document in at least the aforementioned normal view 
mode and article view mode. When in the article view mode, the document reader makes use of article section information 

15 and link information to display portions of the article in an article reading area or window in such a manner that the entire 
article can be read regardless of the physical an^angement of any article section within the document 

A metiiod for displaying an article of a document on a screen of a computer system in accordance with the present 
invention includes the steps of: (a) selecting an article for display from within a document stored in the memory of a 
computer system; (b) determining an initial view pointer which points to an initial portion of the article to be viewed; (c) 

20 displaying, as indicated by the view pointer, at least the portion of the article witiiin an article view area of tiie screen, 
in a manner to enhance its readability; (d) changing tfie view pointer; and (e) repeating steps c and d to view other 
portions of the article. The artide can be selected by a variety of nrxxJes including selecting an article from a list of articles 
displayed on the screen, or selecting a visible portion of an article from a document being displayed in the normal view. 
Preferably the displaying step causes the selected portion of the article to be automatically sized within the article view 

25 area to enhance its readability. This is often referred to as a "zoom." Also, the selected portion is preferably automatically 
fitted to tiie window in an operation known as a "pan." 

An advantage of the present invention is that an electronic document can be viewed with the appearance of the 
originally created document Specific articles within the document can be viewed in an article viewing mode in forward 
or reverse content flow order. Furthermore, selected portions of the article are automatically panned and zoomed to fit 

30 a viewing area or window to enhance the readability of tfie article. 

These and other advantages of tiie present invention will become apparent to those skilled in the art upon a reading 
of tiie following descriptions of the invention and a study of the several figures of the drawing. 

Prief Description of the Prawings 

35 

Rg. 1 is a block diagram of an electronic document viewer in accordance with the present invention; 

Rg. 2 is a flow diagram illustrating a process for creating and viewing a document in accordance with the present 
invention; 

40 

Fig. 3 is a flow diagram illustrating the "Create a Document" step 44 of Rg. 2; 
Rgs. 3a-3f are illustrations used to illustrate, by way of example, tine process of Rg. 3; 
45 Rg. 4 is a flow diagram of the "Display And/Or Navigate Article View" step 50 of Rg. 2; 
Rgs. 4a-4e are illustrations used to illustrate, by way of example, the process of Rg. 4; 
Rg. 5 Is an illustration of a circular linking structure for article sections in accordance with the present invention; 

50 

Rg. 6 illustrate the "Reset Pointer" step 1 1 4 of Rg. 4; 
Rg 7 is a flow diagram the "Set Pointer" step 148 of Rg. 6; and 
55 Rg. 8 is a flow diagram of ttie "Set Pointer" step 1 50 of Rg. 6. 
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Detailed Description of the Preferred Embodiments 

An electronic document viewer 1 0 in accadance with the present invention Includes a digital processor 1 2, memory 
1 4, a visual output device such as computer monitor 1 6, and an input device 1 8. Certain memory devices 1 4, computer 

5 monitor 1 6. and input devices 1 8 are referred to as "peripherals" because they perform peripheral functions for the digital 
processor 12. Typically, these peripherals are coupled to the microprocessor 12 by electronic Interfaces including 
input/output I/O ports, direct memory access (DMA) circuitry, registers, etc. which have not been included in the block 
diagram of Rg. 1 because such interfaces are well known to those skilled in the art 

The digital processor 12 is preferably a single chip microprocessor or central processing unit (CPU), such as an 

10 80486™ or Pentium™ processor available from Intel Corporation of Santa Clara, Calrfornia, a 68040 or PowerPC™ micro- 
processor available from Motorola, a SPARC microprocessor available from Sun Miaosystems of Mountain View, Cal- 
ifornia, etc. The purpose of the microprocessor 12 is to provide the core digital processing for the electronic document 
viewer 10 of the present invention, and includes various arithmetic, logic, and control functions well known to those 
skilled in the art. 

75 Memory 14 of the digital computer system 10 includes number of types of memory storage devices which can 
provide menrK)ry storage locations accessible by the digital processor. Therefore, as used herein, "memory" includes 
RAM memory 20, ROM memory 22, hard disk memory 24, floppy disk memory 26, and any other memory storage 
location accessible by the digital processor 12 either directly, through an intermediary, or by a peripheral. For example, 
additional memory may be provided in memory registers, flip-flops, latches, in VRAM associated with the monitor 16. 

20 memory locations on a network 28, cache memory, etc. The purposes of memory 14 include providing temporary or 
"scratch pad" memory. (e.g. RAM 20), semi-permanently stored memory (e.g. hard disk 24 and floppy disk 26), and 
permanently stored memory (such as ROM 22). 

The monitor 1 6 is coupled to the microprocessor and includes a screen 30 upon which an image 32 can be displayed. 
Typically, the monitor 1 6 is a raster-type device (such as a video monitor or a liquidH:rystal display panel) having a matrix 

25 of picture elements or "pixels" which can be selectably activated to aeate the image 32. The monitor 16 is a primary 
method for displaying a document (such as portrayed by the image 32) of the present invention, although other output 
devices such as printers can also be used. 

Input device 18 in the present emtxxiiment includes a keyt>oard 34 and an electro-mechanical or optical mouse 36. 
The input device 1 8 can be used to input information which is acted upon by the digital processor 1 2 to control a cursor 

30 38 or other pointer on the saeen 30 of monitor 1 6. Other pointer mechanisms such as trackballs, electronic pens, input 
tablets, etc. are considered to be equivalents of the mouse 36. The interaction of the input device 18 with a document 
displayed on the monitor 16 will be discussed in greater detail subsequently 

In Fig. 2. a process 40 for creating and viewing documents begins at 42 and continues in a step 44 with the aeation 
of a document including article sections and section links. Next, in a decision step 46, it is determined in which view the 

35 document is to be opened. This can be determined by a default (e.g. always open in "normal view"), by opening the 
document with the same view in which it was closed, by asking tiie reader, or by determining a proper opening view 
determined by the publisher of the document If the view mode is determined to be a normal view, a step 48 is used to 
display and/or navigate in the normal view, after which process control is returned to step 46. If the view nxxJe is determine 
to be an article view, a step 50 displays and/or navigates the article in article view. Again, process control is return to 

40 Step 46 after the completion of step 50. Rnally, if other views are desired, those views are displayed and/or navigated 
in this "other" view in a step 52, after which process control is again returned to decision step 46 to allow the user to 
view tiie document in a different view mode. The process 40 is terminated by an appropriate exit command in response 
to a user input or, optionally, under automated control of the method 40. 

In Rg. 3, the step 44 of Rg. 2 "Create a Document" is described in greater detail. The process of step 44 begins at 

45 54 arxj. in a step 56, a source document is created. Next in a step 58, the source document is preferably converted into 
a Portable Document Format (PDF) document A decision step 60 tiien pennits a user to edit the document reading 
information. If the author or publisher wishes to edit the article thread, a step 62 is performed to edit the article sections 
and/or the section links. Process control is then returned to step 60. Alternatively, other edits not germane to the dis- 
cussion of the present invention are also possible, which can be processed in a step 64, after which process control is 

50 once again returned to decision step 60. If the publisher has conpleted the editing process, the PDF document 66 is 
then output in a step 68. and the process of step 44 concludes at 68. The PDF document output by step 68 can be 
stored, transmitted, or othenvise distiibuted in a number of fashions well known to those skilled In the art. For exanrple, 
the PDF document can be stored in the RAM memory of a computer, on a conputer hard disk, on a f toppy disk, on a 
CD-ROM, can be transmitted over a network or via modem, etc. 

55 The process of step 44 will be discussed by way of example with reference to the illustrations of Rgs. 3a-3t In Rg. 
3a, a document 70 is displayed within a window 72 on a computer saeen 74 of a computer monitor. In this instance, 
the document 70 is the first page of a newsletter which has been created using Aklus Personal Press 2.0 from Adobe 
Systems, Inc. The Aldus Personal Press 2.0 software which created the document 70 is but one example a type of 
software which can aeate a document including articles, such as an article 75. Other software packages include word 
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prcx;essors (such as Microsoft Word™ of Microsoft Corporation of Redmond. Washington, WordPerfect™ of Word Perfect 
Corporation of Orem, Utah, etc.)* page layout progranns (such as PageMaker™ of Adobe Systems. Inc.). desk top pub- 
lishing programs, etc. 

^ Once a source document has been aeated by step 56, it is converted into a Portable Document Format (PDF) 
document by st^ 58. Such a PDF document is shown in Rg. 3b. More particularly, a PDF document 76 is shown within 
a window 78 on a computer screen 80. It should be noted that the PDF document 76 has the formatting and appearance 
of the originally created document 74 of Rg. 3a after the document 74 has been printed. In fact in the present invention, 
the PDF article 76 Is created by a printer driver accessed by the software which created the original document 70. In 
other words, the Aldus Personal Press 2.0 software utilizes a PDF printer driver to "print" to disk the PDF document 76. 
This process of creating a PDF document 76 from an original document 70 is known, and is practiced by the aforemen- 
tioned Adobe Aaobat™ software program, among others. 

The process of step 62 "Edit Article Sections And/Or Section Links" will be discussed witii reference to Rgs. 3c-3f. 
As noted in Rg. 3c. the document 76 in window 78 includes a nunrdser of items including a masthead 82. a contents 
section 84, and a portion of an article 86. These "items" or "objects" are viewed as the publisher intended to, i.e. tiie 
content, arrangement, format, and appearance of the document 76 reflects tiie desired presentation by publisher. 

Assume that tiie document 76 includes two pages, and that the article 86 is provided in three columns on those two 
pages. The present invention allows the article 86 to be read in forward or reverse content flow directions to facilitate in 
the efficient and comfortable reading of the article. 

At tills point it would be useful to define some of the terms being used in the specifications. Throughout tiie sped- 
f ication. tiie expression "document." "electronic document." "document content information." and the like are used some- 
what interchangeably to denote a collection of information (such as text and graphical elements) and potentially including 
multimedia content (sudi as sound or video) as well as control elements such as hyperlinks or stored control programs 
or scripts. The term "article" is used to denote a logically related and ordered portion of tiie information in the document. 
When referring to "content flow." it is meant herein the logical ordering of infonnation within an article irrespective witii 
the physical ordering of information in a particular layout of the document and irrespective of the physical ordering of 
information in any digital representation of the document. Throughout the specification the expression "layout" and "for- 
mat' are used somewhat interchangeably to denote the process of determining a particular physical relationship and 
appearance for document content information. For example, layout and format information determine line breaks, 
hyphenation, and justification for text, and determine size and relative positioning of graphical elements. The process 
of "laying-out" or "formatting" generally indudes dividing some or all of tiie document information into sets of pages of 
a particular size. When used as nouns, "layout" and "format" denote an output of the layout and format processes. e.g. 
for some document a particular physical arrangement of some or all of its constituent information. As used herein, 
"column" is used to denote a portion of a page containing part or all of the information in an article within a particular 
layout of a document A column is frequently, but not necessarily rectangular and. therefore, can be said to be bounded 
by a rectangle or ^bounding box." When refen^ing to a column, the term "origin" is used to denote tiie initial part of 
Information within a column, and tiie term "width" is used to denote tiie physical width of a column, in reading order. The 
specific geometric interpretation of tiiese terms may be system, article content, layout dependent and written language 
dependent. For exanrple. some certain languages are read from right to left or bottom to top. However, as discussed 
herein, the present invention is preferably used in conjunction with Roman alphabetic text where the reading order is 
left to right and top to bottom. In this context, the origin of a column is therefore the geometric top left of its rectangle 
and the width of a column is the left-to-right widtii of its rectangle. An "artide section" is a part of an article that is coupled 
to another article section by an "article thread", which is an imaginary tiiread or line along the content flow of an article. 
An article section can be eitiier shorter, longer, or the same height as a window in which it is displayed. An "artide 
portion" is a part of an article that is displayed within a window. Therefore, an "article portion" can be ertiier shorter, 
longer, or tiie same length as an artide section. Typically, however, artide sections are longer than the window in which 
they are displayed and. therefore, longer than the article portions. 

Wrth continuing reference to Rg. 3c. an artide thread is developed with an appropriate tool. In tiiis instance, tiie tool 
is accessed from a pull^lown menu (not shown) under the label "Tools" which has an artide tool selection for aeating 
artide sections and links. The selection of the article tool of the pull-down menu creates an cursor 88 on tiie saeen 80 
which can be used to create a tx)unding box 90. More particularly, a pointing mechanism (such as mouse 36) can be 
used to initially position tiie cursor 88 at a position 88a and to then "drag" tiie cursor to its final position at 88 to create 
the bounding box 90 shown in broken lines. This action allows a user to manually aeate a first article section 92 as 
shown in Rg. 3d. In the present invention, the artide section 92 created by the aforementioned process includes a 
header 94 including information about tiie artide and article section. In this instance, the article 94 indicates "1 -1 " which 
indicates that this is artide number one. and section nunr^er ona The cursor 88 is tiien used to create additional article 
sections 96 and 98 having headers 1 00 and 1 02, respectively (see Rg. 3e). The header 100 indicates that article section 
96 is tiie second article section of artide number one, and article header 1 02 indicates that artide section 98 is the third 
article section of artide numt>er one. 
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If the document 76 includes more than one article, the article tools from the tools pull-down menu (not shown) can 
be accessed again to turn off the article section selection mode and then it can be thereafter selected again to repeat 
the article selection process for additional articles. In fact, within practical limits, any number of articles can be provided 
witii any number of article sections. It should also be noted that the article sections do not need to be full columns but. 

5 rather can be portions of the column, for example, each paragraph of a column can be a section. 

In the present invention, as the article sections are sequentially selected, an article link" Is created witiiin the doc- 
ument 76 to link the sequence article sections together. Therefore, in the present invention, it Is important for tiie creator 
of the document to select the article sections in content flow order. For example, if article section 98 were to be selected 
before article section 96. the content flow order would proceed from article section 92 to article section 98 and tiien 

10 article section 96. Appropriate editors can be provided to edit the links to thereby modify the article flow. 

In should also be noted that, in this preferred embodiment, the linkages between the article sections are preferably 
circular. That is. the first article section is preferably linked to the last article section such that forward saolling from the 
last article section will access the first article section, and such that a reanvard scrolling from the first article section will 
access the last article section. Alternatively, the links can be open-ended or non-circular such that the first article section 

75 is not directiy linked to tiie last article section. 

In the described embodiment, the article sections are manually selected and the sections links are automatically 
provided. Alternatively, the article sections can be selected automatically and the linkages can be made manually. For 
example, the process of the present invention can recognize columns of text as articles and automatically provide a 
bounding t}Ox for all recognized article sections. A publisher can ttien use an input device to select which of the article 

20 sections should be linked and in which order. In yet another embodiment of tiie present invention, tiie article sections 
and the article links can be designated manually, and in a fully automated emtxxjiment of the present invention, the 
article sections and links can t^e provided automatically based upon recognition technology and heuristics provided by 
the process. However, this fully automated emtxxiiment will likely require a fair amount of editing to correct errors made 
by erroneous assumptions by the process. 

25 While tiie prior art does disclose tools for manually selecting columns and manually "chaining" columns together 
(e.g. for newsletter publishing programs), it does not disclose the automatic creation and/or linking of article sections, 
nor does it disclose a circular linking process wherein a first and a last article section of an article are linked together. 

After the article sections have been selected and linked, a window 104 as illustrated in Rg. 3f is provided for the 
entry of article properties. More specifically, window 1 04 allows tiie titie. subject, author, and key words pertaining to tiie 

30 article to be entered into the viewing system. The entries into tiie window 1 04 may be automatic or manual. For example, 
the titie could be automatically provided by inserting tiie first paragraph (i.e. the titie) of the article. However, it is more 
likely that tiie title, subject, author, and key words are manually entered such as through keytx)ard 34. As will be discussed 
; in more detail subsequentiy. the article properties can be used to help find and select a desired article for viewing. 

In Fig. 4. tiie process of step 50 of Fig. 2 "Display And/Or Navigate Article View" is shown in greater detail. The 

35 process of step 50 begins at 104 and, in a step 105, the "original" view parameters are saved to permit tiie optional 
return to tiie same view tiiat the user just exited. For exanple. users that were In a normal view prior to entering tiie 
article view, may wish to return to tiie same point in the normal view after completing their reading in tiie article view. It 
is for tills purpose tiiat tiie original view parameters are saved in step 105. 

Next, in a step 1 07. a pointer position is determined and a visual indicator is set to the pointer position. In the present 

40 invention, tiie pointer is used to point to the beginning of an article portion that is displayed within a window. With typical 
text which is read left-to-right, top-to-bottom, this means that tiie point©" is pointing to tiie line of an article portion which 
will be displayed at the top of tiie window. The visual indicator, in contrast, points to the location in the article portion 
displayed in the window that the reader is most likely going to read next The visual indicator is provided so that readers 
do not lose ttieir place when a new article portion is displayed in the window. Therefore, the visual indicator minimizes 

45 the problem of having readers searching for the next line of text to read in an article after a new article portion is displayed 
In the window. 

The initial pointer position can be determined by a number of methods. For example, the initial pointer position can 
be set to the top of the article section tiiat was selected by a cursor at the time that a mouse button was clicked. Alter- 
natively, an option*click can set tiie initial pointer to tiie top of the article, or tiie pointer could always be set to tiie top of 
50 an article by default 

Next, in a step 106. information is retrieved concerning the current article section as determined by the pointer into 
the article. As mentioned above and as will be discussed in greater detail subsequently, the pointer is used to point to 
the top of the article portion be viewed during the article view mode. Next in a step 108. a portion of tiie article section 
is sized to tiie window to enhance readability up to a maximum zoom amount This step 108 therefore performs tx>th a 
55 "pan" and "zoom" function by moving the desired the portion of tiie article into an article viewing area of a window and 
then Increasing the size of the portion of the article to meike it more readable. 

In addition, step 1 08 provides the visual indicator. As mentioned previously, tiie visual indicator indicates the position 
or dose to the position of the next line to be read by the i^er. An example of a visual indicator is found in Rgs. 4c-4e. 
In this instance, the visual indicator is a small triangle or arrow-head which is positioned just outskje the window 78 and 
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points to the next line to be read. In Fig. 4c, the top of the article is displayed and, therefore, the visual indicator is pointing 
to the first line within the window 78. Note, however, in Rg. 4d that the visual indicator 131 is pointing to a point within 
the article portion rather than to the top of the article portion. This is because the next line to be read within the article 
portion displayed in Fig. 4d begins with the words "terms of a means...", which follow the last sentence of the article 

5 portion displayed in Rg. 4a which ends with the words "... an invention may be claimed in..." The visual indicator may 
be removed after a short period of time (e.g. about a second), as the user continues to read. Alternatively, the visual 
indicator may be left In place until a new article portion Is displayed within the window. 

It should be noted that there are a variety of ways of providing a Visual indicator." For exanple, the next line to be 
read could be momentarily highlighted in reverse video. Alternatively, the next line to be read could be displayed normally. 

10 and the remainder of the article portion could be shown in half-tone for a short period of time. It should also be noted 
that the visual indicator may not exactly point to the next line of text to be read. This is because the article is stored In 
a graphic-oriented (not line oriented) format. There may. therefore, be a graphic at the next "reading" position. Alterna- 
tively, the font size may be smaller or larger than average, changing the line spacing. The "next line" is therefore an 
approximation which Is preferably calculated using an "average" line height, such as sixteen pixels. In consequence, the 

15 visual indicator may point slightly above or slightly below the actual line to be read. 

With continuing reference to Fig. 4. a decision step 1 10 determines whether the user wishes to exit from the article 
viewing mode. If not, the process of step 50 looks for some type of scroll command in a decision step 1 12. If there is no 
scroll command, the process of step 50 enters a loop waiting for an exit, scroll, or some other type of command (not 
shown). 

20 In the present embodiment, two types of scrolls are supported. One type of scroll is the normal page scroll which 
allows a reader to scroll around in the cun-ent page. This Is typically controlled by the corrputer's operating system or 
presentation manager. The other type of scroll is an article scroll which causes a forward or reverse, quantized scrolling 
of a portion of an article along an article thread defined by a content flow of the article. If the saoll detected at step 1 1 2 
is an article scroll, a step 1 14 is used to reset the pointer and process control is returned to step 106 to display a new 

25 portion of the article. It should be noted tiiat this new portion of tiie article is automatically panned and zoomed to fit 
within tiie article view area of the window, as with the previous article section, to enhance readability. 

If the step 1 12 detects a page scroll, a scroll command is generated and the user is allowed to scroll within the page. 
This page scroll is typically accomplished by the use of the standard horizontal and vertical scroll bars provided in 
Macintosh Windows, Microsoft Windows, etc. Next, a step 1 18 determines whether the act of scrolling has caused the 

30 user to leave the current page. If not. a step 120 determines v\^ether scrolling is completed. The scrolling is not com- 
pleted, steps 116 and 1 18 are repeated until scrolling is completed, at which time process control returns to step 1 10. 

There are several ways for exiting tine article view mode in accordance witii the present invention. One is an explicit 
command to exit as detected by decision step 110. The other is the act of leaving tiie page during a page scroll as 
detected by step 118. There are. of course, other ways to exit, such as a use of a hot key, etc. In any event, when it is 

35 desired by tiie user to leave the article view mode, process conti-ol is turned over to decision step 121 which determines 
whether tiie original view should be restored. As explained previously v^th reference to step 1 05, tiie original view param- 
eters are stored so that users may optionally return to the same view that tiiey had previously exited. Step 121 can 
determine whetiier to restore tiie original view by default, or based upon certain heuristics, or by asking tiie user, or by 
looking for a command sequence from tiie user (e.g. pressing a certain function key or command sequence on tiie 

40 keyboard). If tiie original view is to be restored, tiie original view parameters are restored In step 123. In either event 
(i.e. whetiier or not tiie original view is to be restored) tiie view mode is ttien set to a nornial view in a step 122. The 
process of step 50 is then completed at 1 24. 

The process of step 50 of Rg. 4 will be described by way of an example witii reference to Figs. 4a-4e. In Rg. 4a, 
tiie document 76 is displayed within window 78 on conputer screen 80 in a "normal view" including a nuntiaer of article 

45 and non-article items such as mastiiead 82, content list 84. and article 86. A first method of the present invention for 
leaving a normal view mode and entering an article view mode as detected by decision step 46 of Rg. 2 is to select a 
"hand" icon from the horizontal tool bar at tiie top of screen 80 to aeate a hand cursor 126 on tiie document 76. The 
hand cursor 126 Includes an arrow 128 which Indicates direction for article scrolling, i.e. either forward (in the direction 
of content flow) or reverse (In tiie reverse direction of content flow). By "clicking" a button on mouse 36. tiie hand cursor 

so 1 26 will select the article 86 for the errtry into the article view mode. 

An alternative method for entering tiie article view mode is illustrated in Rg. 4b. In this metiiod. an article window 
130 lists all of tiie articles in tiie document. This article window derives the tities from tiie aforementioned article prop- 
erties, as entered into tiie window 104 of Fig. 3f. In tills instance, there is only one article in the document tiiat can be 
selected but, typically, tiiere will be a list of a number of articles which can be selected by means of an appropriate 

55 pointing mechanism such as a moi^e 36. In any event, eitiier of the methods of Rg. 4a or Rg. 4b can be used to select 
an article to view in an article mode. Of course, otiier selection mechanisms are also possible. For exanrple, a "hyperlink" 
from another application program could be used to launch tiie article reading mode. Witii a hyperiink. a button or otiier 
icon can be sdected which can activate tiie viewer of the present invention, set ttie article viewing mode, and set ttie 
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pointer to an appropriate point in an article. As well known by those skilled in the art hyperlinks therefore can operate 
much like "nnacros" to perform a series of sometimes conditional steps to achieve a desired result 

After an article has been selected for viewing in the article view mode, steps 106 and 108 of Rg. 4 occur. In other 
words, information concerning the cun-ent article section as determined by a pointer is retrieved, and then a portion of 

5 the article section is scaled to the window with a maximum zoom for enhanced readability (see Rgure 4c) . In this instance, 
the article viewing area is the window 78 which previously displayed the document in the normal view. However, as 
noted, an article portion 132 has been scaled to about the size of this window 78 to enhance the readability of that 
portion. More specifically, window 78 has a width W and a length L Typically, as a default an internally stored pointer 
P points to the top of the first section of the article when the article has been selected by title, or to the top of the article 

10 section that was selected by the hand cursor 126. A process 108 then "pans" and "zoonrs" the document so that the 
article section starting at the pointer P is scaled in the horizontal direction to fit atx)ut the width W of the window 78. This 
scaling factor will determine the length of the article portion that will be displayed within the length L of the window 78. 
However, it has been found that there is a maximum amount of magnification or "zoom" that is comfortable to some 
readers. Therefore, it is possible tiiat there is a maximum "zoom" (such as a 200% magnification) that will be allowed 

15 by the step 108. In such an event, the width of the article portion 32 will be somewhat less than the width W of the 
window 78 but, as a beneficial side effect, more of the length of tiie article portion 1 32 will be displayed within tiie window 
78. 

More specifically, the process 108 preferably first sets the current zoom to tfie maximum zoom indicated by tiie 
reader. Then, process 108 determines if the article width is greater than the window width at that zoom level. If it is not. 
20 the article portion is preferably centered witiiin the window. If the article widtii is greater than the window widtfi at the 
maximum zoom level, the current zoom level is adjusted as follows: 

current zoom <= maximum zoom * (window width/article width) 

25 Therefore, tiie zoom is scaled back by the ratio of the v^ndow width to the article width so that the article portion will fit 
the window. 

If tiie hand cursor 126 is activated, tiie next view in tfie direction of the arrow 128 will be displayed. In otiier words, 
tiie activation of ttie user input device (such as mouse 36) will cause an article scroll of a portion of an article in a desired 
direction respective to the thread or content flow of the article. 

30 In Rg. 4d. the next consecutive portion of the article is shown witiiin window 78. In other words, decision step 1 1 2 
detects the activation or "clicking" of the mouse at the position indicated by cursor 126 of Rg. 4c and determines that 
an article scroll is being commanded. Step 114 then resets the pointer P to a position PI in ttie article and steps 106 
; and 108 cause a pan and zoom to display a second portion 134 of tiie article and window 78. It should be noted that 
this portion 134 includes the bottom region of the article section 1 -1 . 

35 Rg. 4e illustrates what happens after the mouse is once again "clicked" when tiie hand cursor is at tiie bottom 
portion 134 of article section 1-1 as seen in Rg. 4d. The decision step 112 again determines ttiat an article scroll com- 
mand has been made and the pointer is reset from point Pi in tiie article to the point P2. This is accomplished because, 
due to the article links described previously, the bottom of the first article section 1-1 is considered to be consecutive 
(in a logical or content flow sense) with the top of tiie second article section 1-2. In other words, tfie article sections are 

40 considered to be consecutive due to their section links regardless of tiieir physical location within the printed or display 
document and regardless of tiieir storage locations and memory. Once again, steps 1 06 and 1 08 retrieve the appropriate 
information and tiien pan and scale the document to present portion 136 of the article within the window 78. 

It should be noted that the scaling of tiie portions 132 (Rg. 4c) and 134 (Rg. 4d) is about 1 10%. However, as seen 
in Rg. 4e, the scaling of portion 136 is approximately 121%. This automated scaling for enhanced viewability relieves 

45 the user of the necessity of manually panning and zooming to make tiie article readable. 

It should also be noted that the hand cursor 126 in Rg. 4e has an arrow 128a which points in an upward direction. 
In this instance, clicking tiie mouse witii the cursor 126 and arrow 128a as shown will cause an upward article scroll 
such that the article portion 1 36 is replaced witii the article portion of Rg. 4d. Therefore, it Is clear tiiat the thread of tiie 
article can be followed in either direction. 

so Rg. 5 illustrates in graphical form the three article sections 1 -1 , 1 -2, and 1 -3 of an article A1 . The links are indicated 
by tiie arrows 138, 140 and 142. Link 138 is between tiie bottom of ttie article section 1-1 and ttie top of tiie article 
section 1 -2, link 1 40 is between ttie bottom of article section 1 -2 and ttie top of article section 1 -3. and link 1 42 is between 
the bottom of article section 1 -3 and the top of article section 1 -1 . Therefore, ttie section links preferably form an ordering 
witti a circular link structure. In essence, section link 138 makes ttie bottom of article section 1-1 consecutive witti ttie 

55 top of article section 1 -2 and section link 1 40 makes ttie bottom of article section 1 -2 consecutive with the top of article 
section 1-3. Section link 142 (which is optional) makes ttie bottom of section 1-3 consecutive witti ttie top of article 
section M . Therefore any article scrolling which goes beyond a top or bottom of one of ttie article sections will create 
an article scroll to the next consecutive article section. 
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The combination of the article sections 1 -1 J -2. and 1 -3 along with section links 1 38 and 1 40 (and optionally section 
link 142) creates an article thread T If the article thread is followed in the fonward direction. I.e. from article section 1 -1 
to article sections 1 -2 and 1 -3, the thread is in the direction of article content information flow. However, a user can also 
navigate in the reverse direction along thread T i.e. in tiie reverse direction of content information flow. 

The article tiiread T can be implemented in a variety of fashion, as will be appredated by those skilled in the art. In 
the present enr^txxiiment of the invention, ttie artide tiireads are implemented as "objects" witiiin a conputer iirplemented 
process. The creation and use of objects are well known to those skilled in the art. 

PDF documents created by tfie present embodiment of the invention include zero or more article thread objects. 
Each thread will have a title, and a list of tiiread elements (referred to as "beads"), which correspond to article sections. 
If a document includes any threads, tiiey are stored in an array as the value of the "Threads" key in a Catalog object. 
As used herein, an "array" is an ordered list of elements which can be accessed by an array index. Each tiiread and 
each thread bead is defined as a dictionary As used herein, a "dictionary" is a set whose elements can be accessed 
by name (i.e. a set of key-value pairs). A description of the PDpw format version 1 .0, including arrays and dictionaries, 
can be found in The Portable Document Format Reference Manual. Adobe System. Inc.. Addison-Wesley, 1 993, which 
is incorporated herein by reference. The key-vialue pairs for tiiread and thread bead dictionaries are found below in 
Tables 1 and 2, respectively 



20 



25 



Tablet 



(Key-Value Pairs in a Thread Dictionary) 



Title Strino : (optional) The text name of the thread. The characters in this string are 
encoded using a predefined encoding PDFDocEncoding 

Threadlnfo dictionary : (optional) Contains key-value pairs describing thread 
attributes, such as Date, Author. Keywords, etc. 

Rrst dictionary : (required) This specifies which k>ead is the first element in the thread 
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Table 2 

(Key- Value Pairs in a Bead Dictionary) 



Thread dictionary : (required for first bead in tiiread) Specifies the thread of which this 
bead is the first element 

Prev dictionary : (required) Specifies tiie previous bead of tiiis thread. For the first 
bead of a tiiread, Prev spedf ies tiie last bead of the tiiread 

Next dictionary : (required) Specifies tfie next bead of this tiiread. For the last bead 
of tiie thread. Next specifies the first bead of tiie thread. 

Pace dictionary : (required) Specifies the page upon which tiiis bead appears. 

Rect array : (required) Rectangle (bounding box) specifying this bead (article section) 



45 



50 



55 



In Rg. 6. ttie "Reset Pointer" step 1 14 of Fig. 4 is shown in greater detail. The process of step 114 begins at 144 
and. in a step 146. tfie scroll direction is determined. Saoll direction can be selected by the user in a number of well- 
known fashions. For exanple. If tiie mouse button is clicked with without pressing "shift" or some other "command" key, 
the scroll direction may be assumed to be down. If the mouse button is clicked while simultaneously pressing the shift 
key or some other command key. the scroll direction may be assumed to be up. 

If the scroll direction is "down" tiie user desires to navigate ttirough the artide in ttie direction of content flow. This 
is accomplished by setting ttie pointer to ttie top of ttie next artide portion as shown in step 148. If the scroll direction 
is "i9>", ttie user wishes to view the artide in reverse content flow direction. This might occur, for example, if users wish 
to review something ttiat ttiey had just read. In this instance, a step 150 set ttie pointer into ttie previois artide portion. 
The process of step 1 44 ttien erxis at 1 52. 

In Rg. 7. step 148 of Rg. 6. i.e. ttie downward artide scroll, is illustrated in greater detail. The process 148 begins 
at 154 and. in a step 156 it is detenmined whettier ttie end of ttie artide section in wittiin ttie cun-ent window. If not a 
step 158 sets ttie visual indicator to ttie bottom of ttie vwndow plus an offset The offset Is, as previously mentioned, 
about one line spadng. In ttie present embodiment, ttie offset is assumed to be about 16 pixels. Next, in a step 160. it 
is determined whether ttie next artide portion is less ttian a full wirKJow in height If it is. a step 162 sets the pointer to 
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the bottom of the article section minus the window height. An example of this situation is seen in Rg. 4d. If step 160 
determines tiiat tiie next portion is not less than the window height the pointer is set to the top of the next portion minus 
the offset The process 148 is completed as indicated at 166 after the completion of steps 162 or 164. 

If step 156 determines that the end of tiie article section is witiiin the window, a step 168 determines whether tiiis 

5 is the last section in tiie article. If yes, a step 1 70 determines whether the article sections are circularly linked, i.e. If tiie 
end of tiie last article section is linked to the beginning of the first article section and vice versa. If not an error message 
(such as a beep) is generated in step 172, and tiie process 148 terminates at 166. If step 168 determines that it is not 
the last section in ttie article, or if step 1 70 determines that tiie article sections are circularly linked, ttien a step 1 74 sets 
the pointer and the visual indicator to the top of the next article section not currentiy fully visible in the window. 

10 Step 174 therefore anticipates ttie situation where the article section heights are shorter ttian the window height, 
thereby allowing multiple article sections to be displayed within a window simultaneously, attiiough only tiie first article 
section would be associated with the pointer and tiie visual indicator. In such an instance, the next logical article section 
to be viewed is the next article section not fully visible in tiie screen. If the article section is longer than the window 
height the pointer and the visual indicator are set to the top of the next article section. The process 1 48 is then complete 

15 at 166. 

In Rg. 8, step 150 of Rg. 8 is detailed. More specifically, an article up-saoll begins at 176 and, in a step 178, it is 
determined whetiier the beginning of an article section is within the display window. If not. a step 180 determines if the 
article portion preceding the current article portion is less than a window in height. If so, the pointer is set to the top of 
the current article section. If step 180 determines that the previous portion is not less than tiie window height a step 

20 184 sets the pointer to the current pointer position (i.e. tiie top of tiie current window) minus the window height. After 
the completion of either step 182 or 184, the visual indicator is set to the pointer, and tiie process 150 ends at 188. 

If step 1 78 determines that tiie beginning of the current article section is within the window, then a step 1 90 deter- 
mines whether tiie cun^ent article section is the first section in the article. If so, a step 1 92 determines whetiier the article 
sections are circularly linked, as described above. If not. an error message (e.g. a beep) is made by step 194 and the 

25 process completes at 1 88. If step 1 90 determines that tiie current article section is not the first article section, or if step 
192 determines that the article sections are drcularly linked, a step 196 sets the pointer to tiie bottom of the previous 
section that is not fully visible in the window minus one window height This step 1 96 is quite analogous to the previously 
described step 1 74. Essentially, this step 1 96 takes care of botii the situation where the article sections are shorter tiian 
the window height and longer tiian the window height Step 186 then sets the visual indicator to the pointer position, 

30 and the process is completed at 1 88. 

While this invention has been described in terms of several preferred embodiments, it is contemplated that alterna- 
tives, modifications, permutations and equivalents thereof will become apparent to tiiose skilled in the art upon a reading 
of the specification and study of the drawings. It is tiierefbre intended that the following appended claims include all such 
alternatives, modifications, permutations and equivalents as fall within the true spirit and scope of the present invention. 

35 

Claims 

1 . An electronic document viewer conprising: 

a digital computer system including a digital processor, memory which provides memory storage locations 
40 accessible by said digital processor, a visual output device to provide a visual output derived, at least In part, from 
said digital processor, and an input device to provide an input that can be acted upon by said digital processor; 

a document stored In said memory and including at least one article, said document including article section 
Information and section link information describing an ordering of said article sections of an article such that sard 
article sections can be accessed in a consecutive fashion; 
45 means implemented on said digital conrputer system for determining one of a plurality of view modes including 

at least a normal view mode and an article view mode; 

normal view means implemented on said digital conrputer system for displaying at least a portion of said 
document on said visual output device in a normal view that does not require said article section Information and 
article section link Information; and 
50 article view means implemented on said digital cortputer system for displaying at least a portion of a selected 

article on said, visual output device in an article view, and for permitting the sequential viewing of consecutive article 
sections of said selected article based ipon said section link information. 

2. An electronic document viewer as recited in claim 1 wherein said document further includes at least one additional 
55 Item, wherein said additional item may be viewed in said normal view mode, but is not viewed in said article view 

nrode. 
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3. An electronic document viewer as recited in claim 2 wherein said normal view means displays at least a portion of 
said document in a window on said output device, and is responsive to said input device to permit other portions of 
said document to be viewed within said window. 

5 4. An electronic document viewer as recited In claim 1 wherein said document includes a plurality of articles, each of 
which comprises a plurality of article sections and associated section links. 

5. An electronic document viewer as recited in claim 1 wherein said article view means displays at least a portion of 
said selected article in a window on said output device, and is responsive to said input device to permit other portions 

10 of said article to be viewed within said window. 

6. An electronic document viewer as recited in claim 5 wherein said portion of said selected article is automatically 
sized to said window by said article view means to enhance the readability of said portion. 

15 7. An electronic document viewer as recited in claim 6 further comprising a visual indicator to indicate a starting point 
for reading in said portion. 

8. An electronic document viewer as recited in daim 6 wherein said portion is automatically sized by adjusting the size 
of said article such that a width of said article is sized towards a widtii of said window. 

20 

9. An electronic document viewer as recited in claim 8 wherein said portion is automatically sized such that any increase 
in size of said portion is limited to a maximum increase. 

1 0. An electronic document viewer as recited in daim 6 wherein a length of said portion that is displayed in said window 
25 is determined by said automatic sizing. 

11. An electronic document viewer as redted in claim 10 wherein said additional portions of said selected article are 
displayed consecutively witii said portion of said article that is displayed in said window. 

30 1 2. An electronic document viewer as redted in claim 1 1 wherein a first artide section is linked to a last article section 
of an article such tiiat said first artide section is displayed consecutively witii a second article section and said last 
artide section, and said last artide section is displayed consecutively with a penultimate article section and said 
first artide section. 

35 1 3. An electronic document viewer as redted in claim 1 further comprising article view exit means implemented on said 
digital computer system for returning to said normal view upon an exit from said article view. 

14. An electronic document viewer as redted in claim 13 wherein said artide view exit means restores about tiie same 
normal view image that was displayed just prior to entering said article view. 

40 

1 5. A method for viewing electronic documents on a digital computer comprising the steps of: 

storing in a memory of a digital computer an electronic document including at least one article having article 
sections and section links between article sections such that said artide sections can be accessed in a consecutive 
fashion regardless of a physical positioning of an artide section within said document; 
45 selecting an artide to be displayed on an output device of said digital computer in an article viewing mode; 

displaying with said output device at least a portion of said article; and 

using an input device of said digital computer to cause tiie display of additional portions of said artide with 
said output device, where said additional portions can be determined, at least in part, by said article sections and 
said section links. 

50 

16. A method as recited in claim 15 wherein said step of selecting an article comprises selecting an artide from a list 
of articles witii said input device. 

1 7. A method as redted in claim 1 5 wherein said step of selecting an article comprises the use of a hyperlink or macro. 

55 

18. A method as recited in claim 15 wherein said step of selecting an artide comprises selecting an article from a view 
of said document that includes said article. 
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19. A method as recited in claim 18 wherein said step of selecting an article comprises pressing a button associated 
with a pointing system, and wherein said article portion will begin at one of the top of the article section so selected 
or at tiie top of the article so selected. 

5 20. A method as recited in claim 15 wherein said step of displaying includes displaying at least said portion of said 
article within a window on said output device of said digital computer. 

21. A method as recited in claim 15 wherein said displaying step further includes displaying a visual pointer indicating 
the reading position within said article portion. 

10 

22. A method as recited in claim 20 wherein said step of displaying further causes said portion to be automatically sized 
to said window to enhance the readability of said portion. 

23. A method as recited in claim 22 wherein said portion is automatically sized by adjusting the size of said article such 
75 that a vindth of said article is sized towards a width of said window. 

24. A method as recited in claim 23 wherein said portion is automatically sized such that any increase in size of said 
portion is limited to a maximum increase. 

20 25. A metiiod as recited in claim 24 wherein a length of said portion tiiat is displayed in said window is determined by 
said automatic sizing. 

26. A method as recited in claim 25 wherein additional portions of said selected article are displayed consecutively witii 
said portion of said article tiiat is displayed in said window. 

25 

27. A method as recited in claim 26 wherein a first article section is linked to a last article section for an article such 
that sard first article section is displayed consecutively with a second article section and said last article section, 
and said last article section is displayed consecutively with a penultimate article section and said first article section. 

30 28. An electronic document system comprising: 

a document generator for creating a document including at least one article having a plurality of article sec- 
tions, said document including article section information and section link information that describes links between 
related article sections of an article; and 

a document reader for displaying said document in a plurality of view modes including at least a normal view 

35 mode arxi an article view oKKie. where said normal view mode does not require the use of said article section 
information and section link information, and where said article view mode makes use of said article section infor- 
mation and said link information to display at least portions of said article, such that the entirety of said article can 
be viewed in a consecutive fashion regardless of the physical arrangement of any article section within said docu- 
ment 

40 

29. An electronic document system as recited in claim 28 wherein said document generator comprises: 
a visual display to display at least a portion of said document; and 

a pointer mechanism for selecting article sections v^in said display of at least said portion of said document. 

45 30. An electronic document system as recited in claim 29 wherein after a newly selected article section is selected by 
said pointer mechanism it is automatically linked to a previously selected article section. 

31 . An electronic document system as recited in claim 29 wherein said pointer mechanism is used to manually link and 
unlink article sections. 

50 

32. A metiiod for displaying an article of a document on a screen of a computer system comprising the steps of: 

(a) selecting an article to display on a screen of a computer system from wittiin a document stored in memory 
of said computer system; 

55 (b) determining an initial view pointer which points to an initial portion within said article; 

(c) displaying, as indicated by said view pointer, at least a portion of said article witiiin an article view area of 
said screen, said portion of said article being sized within said article view area to enhance its readability; 

(d) changing said view pointer; and 

(e) repeating steps c and d to view consecutive portions within said article. 
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33. A method as rectted in claim 32 wherein step (c) further includes displaying a visual indicator of the current reading 
position within said portion of said article. 

34. A method as recited in claim 32 wherein said step of selecting an article includes selecting an article from a list of 
5 articles displayed on said screen. 

35. A method as recited in daim 32 wherein said step of selecting an article includes selecting an image of said article 
displayed on said screen along witii other portions of said document 

10 36. A method as recited in claim 32 wherein said step of selecting an article comprises at least one of activating a 
hyperlink or a macro. 

37. A method as recited in claim 32 wherein said initial view pointer points to a top portion of said article. 

15 38. A method as recited in daim 32 wherein said displaying step cai^es said portion to be automatically sized to said 
artide view area to enhance the readability of said portion. 

39. A method as recited in daim 38 wherein said portion Is automatically sized by adjusting the size of said article such 
that a widtii of said article is sized towards a width of said article view area. 

20 

40. A method as redted in claim 39 wherein said portion is automatically sized such that any increase in size of said 
portion is limited to a maximum increase. 

41 . A method as recited in claim 40 wherein a length of said portion that is displayed in said artide view area is deter- 
25 mined by said automatic sizing. 

42. A method as rectted in claim 32 wherein said step of changing said view pointer conrprises setting said view pointer 
to a next consecutive portion of said article to be viewed. 

30 43. A metiiod as recited in daim 42 wherein said next consecutive portion is forward in said article. 

44. A metiiod as recited in daim 42 wherein said next consecutive portion is backward in said article. 

45. A reader for arranging a document provided in a predetermined format and including an article having content flow 
35 information, said reader comprising: 

a selector to select an article of said document to be read; 

a displayer to display a first portion of said article in a manner for easy viewing and comprehension; and 
a navigator which, after said first portion of said article has been displayed, permits the display of the next 
and remaining sequential portions of said article in content flow order. 

40 

46. A reader as redted in claim 45 wherein said displayer provides at least one of a pan and a zoom of said first next, 
and remaining portions of said article, as required for easy viewing and comprehension. 

47. A reader as recited in clciim 45 further comprising a visual indicator for indicating a reading position in a portion of 
45 said article being displayed. 
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